The volume of CO2 to be injected into the storage reservoirs is generally considered to be large.
In order to remediate CO2 leakage from geological storage into shallower formations, a number of remediation options may be available, such as: i) lowering the injection pressure by injecting at a lower rate or through more wells, ii) lowering pressure by removing water or other fluids from the storage reservoir, or iii) creating a hydraulic barrier by increasing pressure upstream of the leak, iv) back-production of the CO2 from the storage reservoir and reinjecting it into a more suitable storage structure, and v) localised reduction in permeability by the injection of sealing materials such as polymer gels (IEAGHG Report, 2007) .
Historically, different types of polymer compounds have been used by the oil and gas industry, mainly for the purpose of enhanced oil recovery. Hydrolysed polyacrylamide polymer (HPAM) is the most widely employed water-soluble polymer for conformance polymer-gel treatments, remediation of leakage around wells, and to increase viscosity of water during enhanced oil recovery at various temperature and pressure conditions (Turner and Zahner, 2009; Al-Muntasheri et al., 2010; Saez et al., 2012) . HPAM tends to adsorb less on the rock surfaces compared to the unhydrolysed polyacrylamides (Sachdeva, 2015) . Biopolymers such as xanthan gum and guar gum are found to be more prone to chemical and mechanical degradations under the elevated temperatures and pressures (Sheng, 2011) . Moreover, synthetic polymers are more cost-effective compared to natural polymers such as guar gum. Chromium has widely been used for crosslinking the polymer solution and therefore to increase its viscosity over a period of time. Due to environmental concerns over the application of chromium in CO2 storage reservoirs, other crosslinkers have been suggested and used in recent years, e.g. boron, aluminium and zirconium (Vossooghi, 2000) . For the application of CO2 leakage remediation, depending on the reservoir conditions, different polymer-gel systems may be employed. The type of crosslinker used in polymer-gel systems can affect the efficiency of the polymer-gel treatment in terms of gelation kinetics, gel strength and the area of influence. This paper presents the results of numerical modelling carried out to investigate the application of polymer-gel barriers for remediation of CO2 leakage through faults or fracture zones in the caprock.
The chemical flooding reservoir simulator (UTCHEM) developed at The University of Texas at
Austin was used for polymer-gel injections and assessment of the area of influence. In the UTCHEM simulator, parameters related to the kinetics of gelation process are defined based on the use of a chromium crosslinker. In this work, sensitivity analyses are performed to account for the effect of other crosslinkers such as zirconium on the kinetics of gelation process. Subsequently, a numerical model of a saline aquifer was setup to carry out the reservoir simulations of CO2 injection into the storage reservoir. Schlumberger's Eclipse 300 (E300) software was used for the compositional flow simulation of CO2 storage, enabled by the CO2STORE option. The efficiency of the polymer-gel treatment for CO2 leakage through the caprock was assessed for a range of reservoir conditions, i.e. permeability of the formation, pH, salinity, temperature and pressure. The amount of CO2 leaked into the shallower formations was evaluated before and after the polymer-gel treatment.
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